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(54) A spray painting nozzle. 

(§) A spray painting nozzle designed as a spindle 
supported in a gas bearing and incorporating a 
stationary part (3) and a part (4) rotatably sup- 
ported in relation thereto, which latter carries a 
rotatable spray painting cup (26) adapted to be 
driven by a drive unit (12), whereby the spray 
painting cup (26) is equipped with a supporting 
system comprising mutually plane-parallel 
bearing surfaces formed In the stationary and in 
the rotatable parts, and with means (2,5) for 
supply of a gaseous medium for causing a slot 
generated as an axial gas bearing therebet- 
ween, the rotatable part being radially guided 
by a magnetic force for centering the rotatable 
part In relation to the stationary part, said sup- 
porting system further being equipped with 
symmetrically provided holder magnets (6) for 
limitation of the size of said slot, and where for 
supply of spray medium to the spray painting 
cup (26), there is provided a supply path (10) 
extending through the plane (4a) of the gas 
bearing. 
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The present invention refers to a spray painting 
nozzle designed as a spindle supported in a gas bear- 
ing and of the type provided with a rotatable spray 
painting cup, referred to as a spray painting bell and 
in accordance with the preamble of the accompany- 
ing claim 1. 

Such a spray painting nozzle incorporates a 
painting cup rotatably supported at a stationary part, 
and equipped with a number of openings provided in 
the inner surface of the cup, through which openings 
the medium to be sprayed is fed out during operation. 

In order to give the medium fed out a desired dis- 
persion it is required that the cup rotates at a very 
high speed, and for this reason very high demands 
are put on the supporting and driving thereof. 

It Is earlier known to use gas bearings for axial 
supporting of other types of rotating systems, where- 
by a gas is introduced under pressure between the 
mutually pfane-paralle! surfaces in the stator and ro- 
tor for creating a thin slot between the surfaces. This 
type of supporting gives low friction and good opera- 
tional behaviour also at very high speeds. The size of 
the bearing slot is preferably limited by magnetic for- 
ces. 

US-A-4,467,968 refers to a rotary type electro- 
static spray painting device having a rotary shaft sup- 
ported in radial and axial air bearings and being cen- 
tered by magnetic forces. The spray sup-shaped head 
of the device is fixed to the front end of the rotary 
shaft, and the medium to be sprayed Is introduced in 
the spray head from the side via a nozzle affixed to 
the non-rotary part of the device and projecting later- 
ally from the side Into a chamber in the spray head. 
With this design the supply of paint sidewise into the 
spray head, which rotates at very high speed, will 
cause problems and may cause unbalance. 

Purpose and most essential features of the 
Invention 

The purpose of the Invention is to provide a spray 
painting nozzle, which can be driven at very high 
speeds (up to 100.000 rpm) without giving problem re- 
garding the supply of the medium to be sprayed, un- 
balance and the like and this has been achieved in 
that the spray painting nozzle has been given the fea- 
tures stated in the accompanying claim 1. 

Description of the drawings 

Hereinafter the Invention will be further descri- 
bed with reference to embodiments shown in the ac- 
companying drawings. 

Fig. 1 shows in a vertical cross-section a spray 
painting nozzle according to the invention. 
Fig. 2 is an enlarged part view of the nozzle ac- 
cording to Fig. 1, 

Fig. 3 is a cross-section corresponding to Fig. 1 



through a second embodiment of the invention, 
and 

Fig. 4 shows the possibility of providing the spray 
painting nozzle according to the invention with 
5 different types of spray painting units. 

Brief description of preferred embodiments 

Fig. 1 shows schematically in cross-section an 

10 embodiment of a gas-supported spindle according to 
the invention, and which Incorporates a supporting 
structure 1 with a number of channels 2 for pressu- 
rized gas, preferably compressed air, whereby in the 
drawing Is shown only one such channel, whereas the 

15 structure may incorporate e.g. six such channels, ar- 
ranged spaced apart along a substantially round 
path. The supporting structure 1 carries a lower, non- 
rotatabie part 3 of a gas bearing, the other, rotating 
part 4 of which has a bearing surface, which is plane- 

20 parallel to the bearing surface of the stationary lower 
part. One of the not shown gas channels opens in an 
annular chamber 5. provided in the stationary bearing 
part, and communicating via not shown openings with 
the plane 4a of the gas bearing, and when the pres- 

25 surized gas is pressed in between the bearing surfac- 
es, these surfaces are urged apart axlally thus that 
a thin slot is created between the bearing surfaces. 
In connection to the bearing surfaces there Is ar- 
ranged a number of magnets 6 positioned symmetri- 

30 cally about the centre of rotation, which magnets are 
mutually interconnected by means of short-circuiting 
rings 7, and intended to limit the size of the slot. Fur- 
thermore there are magnets 8 adapted to exert a 
magnetic force, which centers the rotating part in re- 

35 lation to the stationary part The rotating bearing part 
4 is connected to an Internally threaded rotor part 9, 
in which is screwed In a detachable outer rotor part 23 
having an internal, central axial through-channel, 
which functions as a supply path 10 for the medium 

40 to be sprayed, and which acts as a holder for a spray 
painting cup 26. The cup 26 may alternatively be a 
part integral with the outer rotor part. 

In the embodiment shown the rotating bearing 
part 4 is equipped with structures 1 2 acting as turbine 

46 blades and in the stationary part is provided with at 
least one, and preferably several symmetrically ar- 
ranged turbine inlets 13, which communicate with one 
of said gas channels 2 each. Alternatively the inter- 
nally threaded rotor part may be equipped with said 

60 structures 12. 

The stationary part is provided with Internally 
opening exhaust channels 14, 15 for the driving gas 
of the turbine blades, at the same time as the station- 
ary part and the detachable rotor part are designed 

55 to form a slot-shaped outlet 16 with a sealing labyr- 
inth 17 between them. 

In the embodiment shown, the channels 2 for 
supply of gas to the bearing, to turbine blades, and 
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possibly also for a not further shown brake device, are 
arranged to extend through spring-elastic damper 
means 1 8 provided as elastic suspensions for the sta- 
tionary part relative to the supporting structure. 5 

Fig. 2 shows in bigger scale a detail from Fig. 1, 
whereby in one of the bearing parts, here in the ro- 
tating part, Is provided a small chamber 19, open to- 
wards the bearing surface, and which during opera- 
tion by the pressure gas will obtain the same over- 10 
pressure, as that prevailing between the bearing sur- 
faces. In the other bearing part, in the example 
shown, the stationary part, there is provided a thin 
channel 20 communicating with the surroundings, In 
a position, which means that the chamber 19 during 15 
the rotation of the rotating bearing part, once per ro- 
tation over 360° will be situated jest In front of the thin 
channel 20, whereby the pressure In the chamber is 
reduced rapidly resulting in a pressure shock, which 
can be detected at the end of the channel facing away 20 
from the chamber. This detection may be used as an 
indication or recording of the current rotational speed 
by means of a not shown device, e.g. a microphone, 
a pressure sensitive sensor or the like. 

In the embodiment of the spray painting nozzle 25 
shown in Flg.s 1 and 2, the turbine blades are provid- 
ed adjacent the forward end of the nozzle, i.e. after 
the gas bearing and the stacks of magnets, but as 
shown in a modified embodiment In Fig. 3, the turbine 
blades 21 and their air inlets 22 may very well be ar- 30 
ranged at the rearward part of the rotating part 23, I.e. 
before the gas bearing 24 and the stack of magnets, 
and it is also quite possible to drive the rotating part 
by letting it be the rotor of an electro motor, the stator 
of which is provided in or forms a portion of the sta- 35 
tionary part. 

In Fig. 4 is shown an embodiment of the spray 
painting nozzle according to the invention corre- 
sponding to that according to Fig. 1, wherein there is 
provided In the supply path 10 for the spray medium 40 
a supply tube 25, which extends through the plane 4a 
of the gas bearing and Is surrounded by thegas bear- 
ing, and to which can be connected different spray 
painting units 26 of appropriate design for different 
painting purposes. Hereby It should be observed that 45 
the rotating part 23 may be designed with a spray 
painting cup Integral therewith or may be provided 
with and carry a separate spray painting cup 26. 



Claims 



50 



A spray painting nozzle designed as a spindle 
supported in a gas bearing and incorporating a 
stationary part (3) and a part (4) rotatably sup- 55 
ported in relation thereto, which latter carries a 
rotatabie spray painting cup (26) adapted to be 
driven by a drive unit (12), and wherein the spray 
painting cup (26) is equipped with a supporting 



system comprising mutually plane-parallel bear- 
ing surfaces formed In the stationary and in the 
rotatabie parts, and with means (2,5) for supply 
of a gaseous med lum for causing a slot generated 
as an axial gas bearing therebetween, the rotat- 
abie part being radially guided by a magnetic 
force for centering the rotatabie part In relation to 
the stationary part, 
characterized therein, 

that the supporting system further incorporates 
symmetrically provided holder magnets (6) for 
limitation of the size of the slot created by said 
gas bearing, and that for supply of spray medium 
to the spray painting cup (26), there Is provided 
a supply path (10) extending through the plane 
(4a) of thegas bearing. 

A spray painting nozzle according to claim 1 , 
characterized therein, 

that the stationary part (3) is equipped with a 
central axial through-channel for supply of spray 
medium to a central axial channel (10) in the ro- 
tatabie part (4). 

A spray painting nozzle according to claim 1 or 2, 
characterized therein, 

that the rotatabie part (4) is provided with struc- 
tures designed as turbine blades (12), and that in 
the stationary part (3) are provided at least one 
turbine nozzle (13) adapted to supply driving me- 
dium to said structures for driving the rotatabie 
part. 

A spray painting nozzle according to anyone of 
the preceding claims, 
characterized by, 

a damping system (18) adapted during operation 
to give a smooth running of the rotatabie part (4) 
about Its mass centre as soon as a critical rota- 
tional speed lower than the intended working 
speed has been exceeded. 

A spray painting nozzle according to anyone of 
claims 1 to 3, 
characterized therein, 

that the stator part (3) is provided with a damping 
system in form of elastic dampers (18) and spring 
members adapted during operation to give the ro- 
tor a smooth running about its mass centre as 
soon as a critical rotational speed lower than the 
intended working speed has been exceeded. 

A spray painting nozzle according to anyone of 
the preceeding claims, 
characterized therein, 

that a chamber (9) is provided in at least one of 
the gas bearing surfaces, which chamber is 
adapted during operation to take up the overpres- 
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sure prevailing in the gas bearing, and adapted 
during the relative rotation of the bearing parts 
(3,4) at least once during rotation over 360° to be 
brought in communication with at least one open- s 
ing (20), freely communicating with the surround- 
ing atmosphere, for creating pressure shocks in- 
tended for indication and/or recording of the rota- 
tional speed. 
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